[Abstract] The cyanobacterium Mastigocladus laminosus (M. laminosus) is one of the most morphologically complex prokaryotes. It forms long chains of cells that are connected via septal junction complexes; such complexes allow diffusion of metabolites and regulators between neighboring cells. Cellular division occurs in multiple planes, resulting in the formation of true branches, and cell differentiation leads to the formation of specialized cell types for nitrogen fixation (heterocysts) and culture dispersal (hormogonia and necridia). Here, we describe a detailed protocol for the preparation of M. laminosus for TEM in order to visualize the ultrastructural properties of the organism. The presented preparation method is based on adding potassium permanganate as fixative which has been shown to increases the contrast of membranes (Luft, 1956) , making it suitable for studies in cyanobacteria where the visualization of the photosynthetic membranes is important.
Preparation of samples for ultra-thin section transmission electron microscopy requires multiple days. The timeline for the different phases of preparation is shown in Table 1 . an Eppendorf tube using a 1 ml pipette.
2. Add 1 ml of PB, centrifuge for 2 min at 3,000 x g and remove supernatant. 1. Trim blocks with a razor blade and cut sections of 1 µm thickness with an ultramicrotome.
2. Transfer a section to a drop of distilled water on a glass slide by using an eyelash attached to a matchstick or a metal loop. Dry section on a hotplate (circa 60 °C).
3. Stain sections with 1% (w/v) toluidine blue for 30 sec on hotplate.
4. Drain excess stain and rinse section briefly with distilled water.
5. Dry on a hotplate and localize cells in a light microscope. 11. Wash with distilled water as described in step 9.
12. Blot off excess water and leave the sections to dry before viewing at the TEM. Grids can be used for TEM at any time. For long-term storage (up to 1 year) grids are kept in grid storage boxes (e.g. SPI Slide-A-Grid TM storage box). A sample micrograph is shown in 
